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(57) Abstract 

DNA synthesizing reaction promoters containing at least one member selected from the group consisting of acidic substances and 
cation complexes; a method for synthesizing DNA wherein a DNA synthesizing reaction is effected by using a DNA polymerase in the 
presence of the above promoters; conq)ositions for DNA synthesizing reactions which contain the above promoters; compositions for DNA 
synthesizing reactions which contain at least two DNA polymerases having 3*->S' exonuclease activity; a method for synthesizing DNA 
wherein a DNA synthesizing reaction is effected by using at least two DNA polymerases having 3'-^5* exonuclease activity; kits to be used 
in synthesizing DNA m vitro which contain at least two DNA polymerases having 3*->5' exonuclease activity; and kits to be used in 
synthesizing DNA in viiro which contain the above-mentioned promoters and DNA polymerases. Thus, DNA can be synthesized at a higher 
efficiency than in the conventional DNA synthesizing reactions. 
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DNAcD-^fiK:^r^ 

-y "JT^i/ay (PGR) &^igPCR^i:iS[jfe^^mSlt:^M'^t>-*/c'J 
h^>x^ U:/i/3 >-PCR (RT-PCR) <i: 0 > It^14 

DNA'K'; y^-- tf*<aB^m26. ±EPCRjfeirjaU/ca>«rCDDNA5K'; 
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m^\t. mtSFf^n.l^M^'VSb^ifo 3 «y 7 zt-^^. (Pyrococcus furio 

^.St^tlTl^-S [? ^ U-r ^ Ti/yX U ■t^-^ (Nucleic Acids Research 
) ^21^, 259 —265 K (1993) ] o cn*'etw^«^nTV^SDNA5K«J 

^ 5 - • tf t ti * o < mmms^^cryti I >sf dna^hu/^ - *<^®«c*n 

J^fiSLTDNA+^'J y 7— tfSt4^^a-r^o ^ir«DNA=K'J ^7--lf 

. «ll^l^^ffi^5^«•PCR^cmv^/cJ^'&^c^i2 okbfe(Z);^$®DNA»fH-^mi|'i^ 

DNA^Uy^ - -If -e{±^ oTtfeT *> o /i^*^© J; I > D N A -^^){>MtB i: ^ Cl 

:r -y-^rx^/iz-X 1f us A (Proc. Natl. Acad. Sci. USA) . ^91 

m5695-5699H (1994) ] o mUmit. 3' -^5' x+ V ? ^ UT— tf^S^ 
^^rfSDNAsHU («?!lx.«±i2CDea=i 3? U ^fifJ^fi^aM 

DNA^Uy^-- tf) t^St4^WUT^.^/<s:V^DNA4<U y ^— I? [fi?iJ;^.l^'9— 
T^Tx-f (Thermus aquaticus)ft5^©DNAjK U ^-Hf (Taq po 
lymerase) ] i:*S'^tTPCR{wMffl'r<5 tl^^:^?*^**). LA-PCRi* 
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tfCD*^^mf^PCR{Cib-<TJiitB$n-5DNACDlR»*«ltlniU ?je 

DNA'^fiicStEfiSii^f'k (2) ^DN A'^^Kn5iEii^ffl©??«ETCSCS^m<j: 9 
Z.t^<^WLfr ^BNA^^:^m. (S) ^ONA-^fiJcSlSiSji^ril^^Wt/cD 
NA-&fi!cKt&fflmfiJc«&. (4) 3' -»5' Ji^ V ? UT— t'^Stt^Wf -5 2 S 
isi±ODNA'i^U y 7— tf^-^Wt/cDNA-^fiJcKlSffiia^^Ds (5) DNA^ 

DNA^H'j y 5-Hf^^fflt--5Ci:*#@(i:'r^DNA-^^:^j*. (6) 3* -* 
5' i^V?^^ l/T— fcrS^^^r-rS2aJEiJi©DNA;KU y^— b'^^^bfc 
h> (7) HiriaDNA'&fiRStEffijiSifeJlCI^DNA^U ;«^--tf«: 

tR^ntz^f^tK tt) lao*^?TC*>V^TDNA^^?'J ;«^--tftrJ:-5DNA'^« 
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®^^Wr -5 2 SJEiJi© D N A ^ U 7 -• tf ^M-^ U A:*-^ CSa6T^^© «i: I > 

(2D DNA'&^KCC^-^f^jl-ptwISU liiia ( n ia®©DN A-^fiicKJSfEii 
^?iO#^ET{C D N A U y -7 — tf V ^TRE£:^^f -5 C t ^-r ^ D N A 

(3D (1) a«©DNA#^SCSiSji»l^'^WUT/<s:^DNA-^B!cRE& 

C4D 3' -^5' UT— tf^1±^^r-5 2aiit_ha)DNA^''J 
-Hf LT/X -5 D N A-&fi!cSE5ffllftB!c«ai. 

(5) DNA-^fiKREE^tf^ioClSU 3' -*5' V ? ^ U T — tf 

Wf -5 2aiJmJi©DNA^U y ^— tf^iSffl^^ d t^#®t-rSDNA'&fi!t:tr 

(6) mkmi^DNA^m^^i^m^tl^^-j h-Cib^X. 3* -*5' x+V? 

(7) ^g^<tI^DNA-&fiSct::<§Effl$n^4^«y hT^^T. fTIB ( n ^^®D 
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5 D N A -^^SCC^-OEii-r 5 f^ffl t ^ S o 

^h>iz^ DNA^HU ^5— t?(lJ:SDNA'&ffiSlS«-ffiii-rSfjFm«-5gl5La 

m^^pcRiz^if^mmm^&i^jU'oxm^^ztff^-v^^o ttc. dna^k 

i^^com^^rrfi o IStr. gfttt«&»*j ^zJ^m^:t y^i^^^'hti J: 0 ^ n 

, m^it. DNAjJ?'J »fflli4fiii»li:UT. DNA^U ^ 7— tf irf^m b 

N A U y 7 — tf'^fi^^^^ C i: ic J; o T^^OilMD N A^cD#^#Mfi<J^<j:fflS 

f^ffi^MJU ilMDNA{w^tbTMS»CDip^<£rfil«^1-SCi:. 

D N A C f^ffl -&OSC«:fl|je* D N A^OLKmff^m^m V ^I^SStC^o C i: .fc 
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s^&coii^t^w^^oTlijlratTl^<ilMt/j:sDNAi:DNA4^u y t©ta 

t LT^Itib/iV^DNA (-rnct)*,. S*l^tncSDNA©-^fi5tCDyiJ6©ilMt(i 

:^mwi^m^m-Ftu. m?ntm^{2imm^ 7/2 e s 9 6^/N->:7u»y hir 
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nii#{cis^$nniv^7i^> 7K^tt©i^*<»* L/VNo x^x h5>^s^i^^'^ 
;|s:5gl^H©DNA•&fiKKEE^Sii«|{rffll^t)n'5l®^:i->^«:{i> DNA'-HU 
— t?{rJ:5DNA^^SCE^iEii"rSf^m*W-rS%M-e$)nifJ:<. Ri*:fi<JC 
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0»|;t{i> ^^^*;^^(Co)> ai?»t;A(Rh). 'J v^-t^ A(Ir)^7&<^tf "^tl-S 
Hj^BEtt^, EI^Eii^lpT&^^Jf t»n> H2O . NH» . CO. NO. If U 

T. «»i;t(f> cr . OH" . NOs". CN" . coa'" mom-ct ymi^^^-^t^m 

S^#lii§f4:cDm{4:««2:LT(i. «^J;tt£. [Co(NH,)6lCl3 . [Co(H2NCHiCH2NH2 

)3lCl3. [CO(NH3)6(H20)1C13. [CO(H20)(NH2)S]2(SOJ8. [CO(OH)(NH3)61C12 , 

lRh(H2NCH2CH2NH2)3]Cl3. [Rh(NHa)6lBr3 > [Rh(NH8)6(H20)lCl3. [RhCl2(NH3)4 
ICl . [Ir(NH,)6]Cl8 . [IrCl(NHa)5lCl2 . [Ir(H2NCH2CH2NH2)3] Is fliffj^m^f 

^n^So m^i&^^mmmt^ [co(nh,)«]ci3 . [co(H2Nch2CH2NH2)3]ci3 

[Rh(H2NCH2CH2NH2)3lCl, ^^(hfl^m^KfrnVl^titcl m^±i3<U1^ tl^ 

o 
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:*:|i|li«(0 D N A'&^SC&iiii»l*^'er ©-^fiScSlS^iEiif SDNA^U^^— tf 
< . m^{:£. ^:;HSDNA^U y 5— tf (:*s:mMDNA'J^U 
/ 5--tf I> ^'Uy'!;-:75r^>h. r ^T'r-f iiT. (Thermus aq 

uaticus)d&*<DDNA5KU ^ ^— b* (Taq polymerase) ^it') . aMDNAsHU 
y^— tf [±ia©fa3«y;{7X :7U:i-9->^6*aMDNA5HU y 3— tr\ IJ— 
^=i«y:«7X U h^'JX (Thermococcus litralis)E&^DN A^ U y^-- tf (VE 
NT DNA polymerase)^ fany*;?. sp. (Pyrococcus sp. ) fi3|SDN A^ >J 7 
— -^(Pyrobest DNA polymeraseN KOD DNA polymerase) ^ \fuz2^jtj7. sp. GB 
-DCPyrococcus sp. GB-D) *5|5DNA'-HU 7— tfCDBEP VENT DNA polymerase) 
fii^'^ . cn^cD^•*>^^rtiS$/j:l^i^a#^5^•>'HMDNA^•U tfA^^if 
t>nSo ^<i:*>\ 'i^-'UMDNA'KU y 7— 1?\ aMDNA^ U ^ ^-Hf(ii: fet:: 

^]_hCD#®Ji ? U >r T y X 'J If- mi5^, 4045~4057H: (1991 

2 4 4 4 4^^N*>7U'y h tCfBifcCD tf a =i * :^ >"J :r"t^:^fi3SDN A^H U ^ 
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•J:tifX*3|S©#^ag^5HU I MDNA'K 'J ^ ^--tf^P f u DNAsKU^^- 

y^-- lf(±Pfu DNA'-KU y 7--tf I ta«c-r^o 
P f u DNAsKU >{^-Hf I I {i. iilTtw^-rJconct^M^-^f -Sffi^^-e*) 

So 

Pfu DNAjH'J y 5--tf I I : 

1) — ;f:g[©g|SDNA(cy5-r-7~*^T--'J >r bfclS'^i^^^Wi: bT-i^ 

2) 3* ^5' x4^V?^UT— tf^^^WrSo 

3) ADNA^HMtb/cHU tf ^x-> U T a > (P C R) ^ 

(a) SE5^0[ilaBa : 1 OmM h U X-tggi (p H 9 . 2). 3. 5mM Uit 
vr^J^i/'i^A, 75mM iSffc*Ut'A> -tn-etlO. 4mM®dATP. d C 
TP. dGTP*?<J:OfdTTP. 0. 01% ^ i^^mr JlZf I 0. 196 

hUh>X-100, 5. Ong/50//l ADNA. 1 0 pmole/ 5 0 /z 1 

3^5>fv-AA (ffi^^CDBE^niS^ : 1) J:C/:/5>r A B (Be^^OBS 
^J#^ : 2) . n£e>a<ir 3. 7U/5 0A11 DN A^HU ^ ^— lf«-#tr : 

(b) : 9 1 0 #~ 6 8 "€> 1 0 1 ■^-'T :7 ^Ut L/^ 3 0 iJ-'f 
^^UCDPCR^tT^iOo 

4) SDS-P AGEiTi^S 0, 0 0 0 h 3^ 1 4 0 , 0 0 0 h > 
Cffl^-r-S 2a<Z)DNA'i^y y ^— fe*«lfi!c^>^<^KJ:»3ni:So 

1 0 
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--->r$tiT*>o. ^3tfe^€-^w-r^:/5x^ KpFUl 0 0 i-vmmmwk 

^titz±mMJMl 0 9li Escherichia coli JM109 /pPUlOOl t^^. 

mm^m c^x^ B^m^Wi.m-^<if^^iT^ ims^ mmm^- : s o 5 

- 8 5 6 6)) (r^itS^ :FERM BP-5579 i: bT^it^nTl^So 
9 7/2 4 4 4 4^^N'>7U«y h (2 8-^2 9 Il»ffi0!l 3 ) (CSmo:^j£lw J: 

0. itriap f u DNA^Hu tf I i^^n-t^:Ltf)<v^^o 

JiK© J: 9 D N A =K U J*' ^ - *^ffl-r S D N A-&S!cSl&{w*; V >T. 

-€-©SlE#K»1'{i*:||HB©DN A-^mSlEiEii^fl^-^JlIIt- S C i:(C<k 0. 85 < -^t 
C irCl^DNA^HU y 5— tfCJi-SDNA-^fiKO^^^A^lSli-rSo CCDi®^. 2 
aJ!ii_LCDDNA5j<>J y ^— t?. «>jx.{f. 3' -*5' V ? ^ l/T— tfS^^W 
f -5 2aiil_b(DDNAjHU jit ^— tf (W^li. aMCDDNA^J^U ^ •5— if t#^a 
#^.-K;HM®DNAjKU J>'5— If) . 3' -B' J^^V5ti^l/T— lf^S14«■W•r 
-SDNA'K•J b't 3' -*5' J^+V5^^^T--tfS514<|^W^'J:t^DNA'H 
U y V — tf ^iSEffi-r -SJi^tw t>|l«|(CDN A-^fiKOxftW^I^I-h-r So 

> r T :h 7 >r 1f ^^ffl V ^Tffl!I^r -5 C t {c i: (3 ^fi^kr S C t Ti^-r ^ -5 o 
I^IBOJ:^ (CbTi8i|Hgl'K)©a«-^S<kbs ^HBflODNA'&fiJcKte^Eii^RI^^ 
b /cRC£:«[*ffl V P C R ^frns: o /c^-^ ir^lin-tt-r P C R -otz^^t 

1 1 
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^^t::, *3SlW©DNA'&^SEE^lE^i»I^ffllVcPCR^c*^l^T. HUScDlt 

o(DX7^«yT^{r<J:*3DNA©Jii|®*<fllte$n-5o " iy-^hJVPCR" ( IT 

PCRftSmJI . rse® ^ffi? ffif^J SIM. ^41^. ^5^. 425H 

'-428M(i 996)) tmiti^mmai^xT^yzfKmoo-^-:^^^^^-^ 

AcDitipgA^^lffi^tl^o *^B«©DNA-^fi5cKC&i£iiS»|{i. #{C±£O{«S<0X 

mm'^mM^t'Tizmm^ n ai p c r <d^-^ >(i^ju:::t {cst&?&*-9- > u > r t 

J&^T^-So ^:5|BB<ODNA'&^KtSffiii^lI*ffll^/cPCRCDl'9•-r^;^^ 

1 2 
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m-m^m I P C R ^j: -5 /cJi-^O^HTrlil^ra t^tin-arr P C R /ci^ 

DNA-^fiRScefflfflfiKiatc^W^nSDNAjKU ^ — if < 
. ±iacD (I) {r7F$n/c#a©DNA5H'J tf7!><^»f t>n«o DNAjKU 
^•7— tf{iiacDffi^f^(D*A<^*nTI.>Tt)«J:<. 2a«± (1g»a) 

aOLA-PCRCMffl^n-S 3' ->5' x^^V?^' UT— Ifigti^Wf-SDN 
AsJ^U J' 5— tftW$nfl>DNA5K0 ^f©ffl*-^t)'li:"CfeoTfeJ;l^o * 
/c. Mliatt©DNA4?y j<5--tf*<^W$n/5:*:|gB«©DNA'&figE££:miffifi5cei 
(i. i^25^«lit«:J^6!c b^f t ^igSifi^J^W-r -2. D N A ©-^^^ P C R-^©^ffl 

1 3 
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:*:|6H^©DNA'&«SlBffliffl««!ICDglJ©fiS«i:bT. 3* -»5' x+V 
ffi«C©DNA^U ^5— tf^^Wr-SfflfiJc^atbTJi. LA-PCR^ 

NA^'J ^ 5--tf*<WLTl^^ 3' ^5' x4^V 5f bT— tf?g^*<. -fb^6*Jt> 

7^ ^T--lf?gt*^36^b/i:v^DNA5KU y ^-Hfj tli. <k^fi*J t) L < (iitfe 

$ n/c D N A U 7( 5 -■ tf 9 o 

*IIW^^{±> ll<-i^Ct(r3' -*5' X+V7^UT~HfS^«-W^SD 
NA^'U y 5--tfi:-5 b^M^'&t)iir/c^'&(r{iLA-PCRj*c):0 feRt&^K 
OiSl, ^ D N A -^fiKSCE^^ilfiK ^ n -5 C t ^> *^ tc b /Co 

S»mmDNA?J?U tftl^al^'K^HMCM-r'SWfJfcfiDNA'HU ^■7- 

ttffifiic'acD W-r « #acD O t o {±#<4l^K ^ /c t) CD D N A -^fiJcaiSt^^^^Ci© 

1 4 
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{± D N A ©iii|(i*<:F Blfig-C o P C R fct t> D N A ©liiPST&^lsrtg-e* 

So 
o 

(III) ^mm<^DNA^^m 

m^r) Ztf}<X'^^o m^lt. ^:5gB3CDDNA'^fi5c:^i£^PCR^{CfijmL/-c« 

-^{cii. m^opcRm. ttz{tLA-pcR^^o^mmm<D&m^xi^t^m^ 

:^ftm<DDNA^fSC^m(DWimbLXlt. 2aJBlJiCDDNA^'J y 5~Hf^« 
m-t^yj^. 3' -5* V UT-Hfrg^^Wt- -SDN A^KU y ^--tfi: 
3' -*5' x^v?^UT— tfSf^^W^'^i^'^DNAjK'J ^^--tft^-^ffl-r-S 
ysm^ 3' -*5' Ji+V?^'UT-4ffilt4^Wr'5 2a£l±©DNAjHUy5- 
-If^^fflf '5:iJj*> aMCDDNAjJ^U ^ ^— If tl^ai^^H^H SCDDNA^U 

^— tft^^^ffl-T'S :fjmfj^m tf ^ n -5 o $ {^iii^d n a ^^:f5m^ p c r 

a6. m:K.U. PCR^(r»-d<it<E^^»r^nj:i:(C0im-rsctcJ;oT. 

DNAcDglil. i>f*3|-4'i/j^{cJ:-5mSie3njcDft^/iif©DNA5Ky y 

o 
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(IV) ^^«nODNA^mimi^mm^il^^'y h 

-r-Sdir^-loOife^/jlltat^^o HP-^. — oommtl.X^^^ODNA't 
fi!cKC&iSii^J^#W-r§+«y flfe(OSS«l t LT 3 ' -5' V ? ^ U T — tf 

^{r*:|gHa{CfcV^T{i. ^f^mODNA'^^S.mi&mmtZ' -*5' 

l^•rn©B^^w*Jl^Tt). m^it. dNTP. ^it^^^i/^^j^. ^^^m^miE 

1 6 



wo 99/54455 



PCT/JP99/02121 



ii^cDSt&^T^f^<j:o/c^g-^{cJt-^i. #^^(c^i>^cJ6. DNA^Mfe. PGR 

m-r^o m^it. mm^y h^pcRizmmiytzm^. i^-mg©DNACD*iiiis 

iZ^-r -5 {iti^^O PGR j*^ L A - P G Rm^it^X J; 0 b fcfi< o T 
tjie^lE^Ttt D N A (DmrnHf^^^m-C^ -ofcPCR ^#TJw I ^T *> D N A CDii<i 

-S/ife. ^Jx-li. PGR&CSoXSiE^^^ISrfenct'JCffifflt- -SC i:CJ:-5T> 

So 

hC-^*nSPCRMSn£Km€:S^brJii|lSREE:iK«-IWSU $t)tcS^ 

SEBi^racDMfil*? <}: CF/* /c{iiti|iig«5(DiRft©i«j&D{cW?a^i:S*<S§lin $ nri.^ 
nl^J:v^o ^^(C> :^f|B«tD^>y h^fiimb/cPGR^-rii. ^ijmt/<i:i^PGR 

^/iRE&iSafffi^ 3) DNA^i^U ^5— tf> 4) dATPs dTTP. dGTP 
*S«tc;dGTP> 5) ii?^«C< tt) 1 o©3^U rr? ^ K:/-5-rv-o 

1 7 



W099/S4455 



PCT/JP99/02121 



/«£ if ^ffl -r c t tr J; o T. iSfe^^Bf if «■ <t D Ml^ffl iznt£ oz.ti}<X 

/c p f u D N A >-K u ^ 5 — tf I I (Dmmm^mmt^ mmm i ^^©^^ 

I. ^ -5 SC&ffiiSaf Lxmn Vtco pgr {i#tcBr ♦) o/il 0 i> - > T > 
PCR>X7^A 9 6 0 0 (GeneAmp PGR System 9600 > vN*-^>-i;Uv- 

its) ^mmLxmmLtzo 

mmmi Pfu dna^j^u y^-- tf i Koiss 

Pfu DNA4^*'J y 7— if I I K-r-5itic^*-^^r-ra:/^x^ Kp 
FU 1 0 0 1 -eJ^fCfglSl^n/c:^!!® JMl 0 9. Escherichia coli JM109 / 
pFUlOOl (PERM BP- 5 5 7 9) *«#bT»^nSffi(*<J;»)P f u D 

^:feJ;0*gfmcDffK{i. m^i2imm9 1/2 AAA A^^^yyi^y h m^U. 

±ia(DP f u DNAsKu y ^— If I I os^^®f4«jeiTfD:&ft-e«(i^ 

1 8 
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DNA) «-ffli>fco DNAommtis^zj^DNA^^^) /"y—^m^om^it^ 

ry)^ D-tfclSlff. D. R. 7*-t*X (D. R. Davis)S^<DDNA'H 
•J y -7— -tf yois x->x U tT 3 "J (DNA polymerase from Escherichia 
coli) 11263 —276 M (C. C. 'J^-f-KV>^) iZ^MO^smx^n-^l tzo 
Sm*3W^LJ;-9 t-r-5i*^sf5 1 iz^^idl [2 OmM h*)x-mm (pH9 
. 0). 1 5inM ^it^r^y^A^ 2mM 2 - ^U*:/ h J^:5^ ^ 0 
. 2mg/ml iSmtDNA. ^n^'n4 0 AtMCDd ATP. dCTP. dG 
TP*Jj:a^dTTP. 6 0 nM ['H] dTTP (Tvi^-f Att®) ] 4 5 1 
■^SSmiU 7 5'C-C5 43-KSE£:^-a::rco ^©o "^CD 4 0 jtz 1 *D E^-^^*- (-7 
«y hWttS) {rXsH^y Sm§t% Nat HPO* -eft^* 5 

MLfco ±^(0mmmfSLm^^mi::^^X3 O^m&f^^izi Onmol©[»H 
] dTMP«-«KDNA{r]ROiitr»^»*e^^l UirL/co 

ADNA©l&3iia3^*t>i:{C A 1 —A 5. A7~A10^ AL36*>J;0'AR 
4 8 5© 1 1 mm<D':fy^'r-=^^m,Ltzo y^-rv-Al~A5. AS^-Al 

0 (Di^mmn^^Mnmnma^wMm^ : 3~i o{c:^^o ttc^ M(Dmm 
^n^mn^omn^^- i i i^^-to $^cal3 6*jJ:o'ar4 s 5 ©tg^ 

Be^J^-en^nBE^^OK^JS-^ : 12—1 3(;:^t"o c:nt>©:/5-rv-©m 
❖'^t>-li:(Ci:oT A DN A^filSt t/cP C R-ei©i|i$nSJii|gDNABffi-©m 
;g^^l{C^-ro ^ ^{w:J5:li®yy A©i^Sia^J«-t>i:{CE c o U Eco2:fo 
i:CJ^E c o 5©3a®©y^'fv-^'^^b/io EcoU Eco2*Jj:0^Ec 
o 5 ©*&SEJiJ*'€-n'etlfi2^J^©SS^5-^ : 14 — 1 6 (C^-To cn^©:/^ 
>r v-©m*'&*5-fr»' J: oT:^lg®yy ADN A^ifMi: b/cP CRTlSilS^n 
-S it*! DNA»rH-©lig^^ 1 J^i^-To ^ ^{i t h A p o EMl«©igSSB^^t) 

1 9 
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t(CAp o E- 1 *>«fcO'Ap o E- 2CD2aiS©:^7>rv-^-^figt/Co Ap o 

E - 1 *> J: o'A p o E - 2 ©ienffi^j^-en-eniB^moffi^*-^ : 1 7 ~ 1 8 

P C RTii«l$ n-SigiliDN ABrK-©^:^^^ Kwi^t-o 

^1 



Zf^^-^-M iiilBDNABrlT-©^:^ (kb) 



Al /A2 


0. 


5 


Al /AS 


1 




Al /'A4 


2 




Al /A5 


4 




Al /A7 


8 




Al /AS 


1 0 




Al /A9 


1 2 




A 1' / A 10 


1 5 




AL36 /'AR485 


4 8. 


5 


Ecol/Eco2 


2 




Ecol/Eco5 


1 0 




ApoB-1 /ApoE-2 


0. 


4 4 



^mm 3 si^^^^Mc: J: D N A^^Kmoi^m 

(DPfu DNAsJ^U y 5— i?I I CD^Sm-vCDl^S 

iltt«aKi:LTSIS4^M^ 9 7/26896 vN'V^l/^y hClEa©:^?* (fi?>Jx.(i 
. IIM{?>J 7 . H 7 7 M 8 tT-l^ 7 8 H 1 3 fi^fc J:0*llifi«ti 9 s ^ 7 9 M 7 tr- 1 

tts) . '^^^•u > (fp^*«mttS) *^mu c:n^*<p f u dna^hu ^ 

— tfi I cDSttc#x.SS^#«-PI-^/;io 

UMirUTADNA. :/5>r v-itt UT:^^>r v- A 1 *>.kO* A 3. DNA 
sKU >«^-Hfi:bTP f u DNAi^U j>«5~-tf I I«-^trKISiR*ii$!lU P 

1 OmMh 'JX-igift (pH9. 2). 7 5 mM iefk^U-t^A, 6mM iSfb 
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'^'T^i/^U^ -etl-eno. 4mM©dATP. dCTP. d GTPfcckC^dT 
TP. 0. 0 1 9(J BSA. 1. 25U©Pfu DN A^i^ U 5— t* I K 5 
OOP g©ADNA. fl^nXL^ pmo 1 -roOTr^'Tv- A 1 feJ^O^ A 3 
2 5 /z 1) o 

$ ^){cfr^sce:ise»i'{c. -en^'ns ng©:7=i-xBi£S?^w^^-F. 200 

n gCDff^^BfiilRDNAtfctiO. 5 n lng> 2 n g. 5 n gtO'^^^'U 

SEEJi 9 8 0 6 8 'C. 0 1 If^r :^ t L/c 2 5 if-T ^ ;l/T'tf o 
/Co >ii:*>\ *:BJiaiS{w*>l^T{±. r9 8"C, 0»>J, r 6 8 'C. 0«>J ncifCDg 

StCi^T^. W^n/c^RCEiScS u.\^^. 00005 9(>CDx5^ i^t; A:/a v 

if©®fti'g3M^^lnit/c^'^Tfe^m$n'5 1 kbOWrH-Ti^a^iFciiiiPs^n 
Tl>'5C tA-<5gM^n/Co 0. 5 n gCD-^^N'U >^^tinb/ci^-^{±#(r3a^S< 

i@iie^nTi>/co — :^r. sn4^^K<&^I^IbTl>/j:l>l^»®ste^K{^-^l^TJLB(Z) 

SlS^#-CPCR«-^JfeL/ctC^. 1 kb©i«i|@»rM-tt5Sig-C^/i:*No/co 

gmS®DNA©lilI@{Io^^T«lf^^*;C/j:o/co ilM©ADNA«: 
*2. 5ng{r. ^/c:/^'fv-5t*r5'l"T- A 1 *JJ:D*A 5*'5l^{ir5'f 
v-A 1*JJ:05A 1 OO-en^tKw^Ht/cffetiiHtl^i^OPCRSE&^K^il 
l8b/io /.Cfcx iftf4<Kl©i:UTJ±2 0 0 n g©ff^liaiIgDNA*/c{i5 n g©:7 
=3-:;^BSit?^W^«S-F^^lnib/co SECii. 9 8'C> O^-B 8'C. 5 45-^1 
"9--f i^-'l/i:b/c3 O-tf-r i'^UW/.Co/Co -eoi^H:. {f^liai»DNA*/c{i7=i 

-:^fiiffif^w^«i-F*^iiau/c«-&ir«. :r^>rv-A i *?j:c;a 5-e{i4 k 
b> */ir^^^'v-A 1 fcio^ A 1 0T'{±i 5 kb©iiiiiWrK-*<'en-en5ie$ 
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-C ^ JiHSWrit JifflSIST ^ nc *N o tzo 

(2)Pfu DNA'-KU ^5— If lODNA-^gcRCB-^OCT 

NAnLm^mmLXm^^titmm (Cloned Ptu DNA polymerase . Xh^i^i^ 

mmtLX XDNA^ >^5'fv-SttUT:/^>r"7- A 1 fcckCKA 2. DNA 
y ^— tfttTP f u DNAjKU ^7— tf I ^-^trSteiS^IBSU PC 

pfu DNA^Ku y 5— tf I (X h^^>?->ttsi) . -en^'no. 

2mM©dATP. dCTP> d GTP*><kO'd TTP. 1. 2 5U©Pfu 
DNAjK'J 7— If K 5 0 0 p gOUMDNA. 5 pm o 1 -ToCDT/^-T v- 
AlfcJ:^JfA2 2 5 1) o C©RC£;iKtr 2 0 n g©:7=3-Xi!!Elfc 

i)3SU/cSCEjffi(::ol>T9 4"C, 3 0S>~5 5'C> 3 0«?~7 2'C. Q OtP^ 
l^^ i7JltLtz2 5"9->r i^^l/OSCB^-^f'io/c^. S^mm^U l^l %T:Va 
-xy;l'{rT^m^i&LT. iii|gDNA»rM-*1!gaib/co itHi^n/cO. 5kb 
©DNAWr>T-®a^BfiacD:^^-e^mfkUTifclS!L/wtc;?). :7 a -xBSig^W 

F*^^^IU/^Scc;^£'^>©DNAii^i»®:^^*<^v^ci:3{>W^U/cc coc 

t7&>^, •7 3-XB!Eg6#W^«i— FO^lHI{rj;0P f u DNAjKU^^— tfl 

c J; ^ D N Ai©iii3a^*^i6i_t-r izt f)<mm ^ ntzo 

mmmA Z' -^S' 3:.+ V5fi^UT— tffi&14*WrS2a®DNA5j^U-><^~ 
-If^fi&fflt/cPCR 

2 2 
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fu DNAjKO I I tP f u DNA^KU ^5— tf 

«efflL/iPCRlw-^l^Ttfeft*^f>^io/^o ns:*>\ Pfu DNA'-KU ^— tf I 
(r{i_b^cD Cloned Pfu DNA Polymerase (J^ h 5 i?- >tfcS) ^4£mb/zo 
(l)Pfu DNA^HU y 5-4f K P f u DNA'-KU y 5-4f I I ^iS-^ 

list A DNA, y^'fv-itirUTy^'I'v- A 1 *Ji:Of A 8 ^-^-trS 
CK^g^iSSiiL. PCR*^f^i:o7to CcDPCRJrtiP f u DNA^KU y 

I *>j;o*p f u DNA'-K'j y ^--tf I I (Dmm^mmLtco 

1 OmM h »J >?L-iMiS (pH 9. 2), 7 5mM mttJ ^) 6 mM 
^r^'^^J^^ -en-t'no. 4mM©dATP, dCTP, dGTP*Jj;a^dT 
TP, 0. 0 196 BSA, 5 0 0 p gtOHSDNA, 5 pm o 1 -ToOT/^'T 
V- A 1 *J<}:Of A 8o 

B«SJKCSf^{C 0 . 3 7 5 UCDPfu DNA^i^'U y 5— tf I I *><ka^O. 12 
5, 0. 3 7 5, 0. 7 5, 1. 2 5UCDPfu DN A--^ U ^ 7 — tf I ^-en 
-en^ftl L, Rce:ffiCD«*5^^fil± 2 5 jiz l t b/co *:rcStSai: bT, Pfu D 
NA^U y^-- If I ©❖<&aSlinb/cSEci:?S, Pfu DNA^K U ^— tf I I© 

1f-f ^^KORCB^iff^ioys^, SCEidt 5 1 * 0 . 0 0 0 0 5 96 O-f-i^*!/ a 
v>r K^-^trl %T:^fn-xy>'KCTS^i^llbT, mmDNAmif^mWLf^ 

0 -ecDi^m, Pfu DNA'-HU y -7— If I ©❖T'i±, -e^©^j&^ft^::75^*^t>«i-r 

1 0 kb©DNABf^t©ml|@^i?iS$n<£*^o/^o */cP f u DNA'-KUy^ 
— tfl I r < t)-r*^nj: 1 0 kbBrH-3!r«@iJ6^n/c*<, Pfu DNA^H 
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(2) m^(^mti^DNAm)i<omm 

-7- A 1 fcj:c5A 4*sv>(i:r7'fv- A 1 *>j:ofA 5 ©-eti-en^^m U £1 

1 OmMh'J>^-igiS? (pH9. 2). 7 5inM ig<b:^U'fA. 6 mM tSfk 
-tn-eno. 4mM©dATP. dCTP^ d GTP*> J;0'dT 
TP. 0. 0 1% BSA. 1. 25U©Pfu DN A'-H U ^ "5 — tf I *>«J:CJ« 
1. 25U©Pfu DNAjJ^U y ^-Hf I K 5 0 0 pg©ADNA. 5pm 

o 1 -foCD^y^'Tv-, 5 n g^y-cliS 0 n gcD:7=i-xBKffif-^W^;S-F ( 

s*^^a{i2 5// 1) o ttz, mmtLx. ^p-xKiSj^w^ji-Fiis^iin© 

«-Kt&JdE{wOV^T 9 8°C. O^—B 8t:. \ ^ )\^t\^fzZ ^-^^ ^ 

-'UCDSCE^^f ^JTo/co RC&*^7^. #t>n/c«-SEt:?K 5^1*0. 00005% 

^t/co -ecDIfeU, ^fflU/cTr^'Tv-ittClCbT 1 kb. 2kb. 4kbOD 
T{i 5 0 n g ^iSlin L/C ^OOW 5 n g (Cit-^TfifiFncJiilia^^^ b/io — 

Ili(60d5 ?j£*cDPCRfi^iifiitcDifc^ 
(1) :gmDNACDiii|i 
ADNA*0fMtb/i 1 0 — 1 5 kbCDDNAlSrJt^D^illSSl;BtCo^^T. ilifi 
(2) {CiamcDSCE^ i: 3 ' -*5' X+V 7 UT— lf?S^«:Wr'5DN 
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LA-PCRmtOOM^mi-ofZo tl^. LA-PCRSCB«E{±TaKaRa 
LA PCR ^yh Ver. 2 (^®jttfct?) *ffil>'rPSL/io 

Zf^-f-^-lc^t LTT/^'Tv- A 1 *><J;O^A 8. :r5>r A 1 J:^^ A 9 

'5v^t±:7'5^'v- A ifciio^A 1 0 cD-eti-en^^ffl u iUTt-^-raifiScoscc 

^iS^ilSl^ : 

1 OmMh UX-lgS? (pH9. 2) s 7 5 mM i^fk:^ U 't? A, 6mM i^fk 
'^Cr^i/'^A^ -en-eno. 4mMCDdATP. dCTP. dGTPfc<J;0'dT 
TP. 0. 01% BSA. 1. 25U0Pfu DNA^KU ^ ^--If I *J J:^^ 
1. 2 5U©P f u DNA^'U y 5--tf I K 5 0 0 pgcOADNA. 5 pm 
o 1 ^oCD^TT^-rv-, 5 0 ng©:7 3-xiJg®?#W^«i-F (Sj^^«{i2 
5 1 ) o 

^g (SJ^^Sti 2 5 1 ) ^±^©T a K a R a LA PCR ^^h Ve 
r. 2^MV^Till8b/co 

•t^-< i^^KOSlC^mio/c^. jSCE^8[5 // 1^0. 0 0 0 0 5 9< /-:/a 
5 © ( 2 ) (Ciai&CD P f u DNAji^U >f ^— I? I fc.kO'P f u D 

NAsj?u tf I I offi^-^tD-fr-cji. 4h:/5-f -^-jitcstbT-en-e'ni o 

kb, 1 2kb*Jj:t;i 5 kh<DDNAmtf(Dmmit)mm^tltzo 
—yy, tjae5|e©LA-PCR^<^fflU/cRE&'e{i 1 0 k b»rH-®li«l§{i?6^^n 

/c*^ 1 2kb*>J;0'l 5 kb©Wrfr©lii®{iS«>^nni:*>o/co 
ns:*»\ 1 •y-'T ;U©*#* 9 8 "C. 0 8^-- 6 8 5 LT 1 2 k b»^ 

K-©liiI@«"^*/2:i:C6> ::©ig-&(w{iLA - PCRRI^:}0[tc*^^^T^>iilI@7!><S 
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(2) @glDNACDMNFRI^E&{wJ:Sii4g 
ADNA'^mmtLtcQ. 5-4 kbODNABfH-CDi^«f@RC&Jr-^V^T. mm 

mA(D (2) iz^moKmrntLA-pcRm. ti'hmzDNA^^mmf}^^^^^ 

-PCRRCE}£{i±iaoTaKaRa LA PGR +yh Ver. 2^m 
1>T> KOD DNA^i^U y 5-'lfSC5«[{4m#*&tfcSOK0D DNA 

1 OmMh 'J>^-*gK (PH 9. 2). 7 5mM m<t:fJ^}^A^ 6mM m<t 
vr^Vi/A, -en-eno. 4mM©dATP. dCTP, d GT Pfc-tO^ d T 
TP. 0. 0 1% BSA. 1. 25UcDPfu DNA^U -7— tf I J:?>' 
1. 25U©Pfu DNA'i^'J ^f-^-- tf I K BOOpgOADNA. 5pm 
o l-rocD€.:/5-l"^-. 5 0 ngCD'7 3-xBKBft^W^«|-F (S*^^»t±2 
5 1 ) o 

^/c. _bi^S^S^^I^ilcD:/^^v-*t^ffll^/cLA-PCRSlS^B^. KOD 
DNA5}^'J^5— tfKtE^K (i:t>tr«j^^S{42 5// 1) ^giSL/co /c/iU 
C©2SI®5Ee}B[trol^T{4ilM'C*>'5 ADNA^2 5 0 0 p g-:Jolinx.fco 

5 iJ-'T ^UOSCE^tf o HC&^£ 5/zl«-0. 00005 9<>xf- 'J^Af 

i^m. Pfu DNA^KU^^-Hf I*?J;OfP f u DNA^HU y 7— tf I I © 
ffl^-^t)-ti:'ei4. 4>-:/7'rv-it{CitbT'en-?:no. 5kb. lkb*Jj:0'4 
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cnci^LT. Vt^coLA-PCREimm. KOD DNAsKU y ^--IfSCE: 
m-Clt, 5 *g»CDilSD N A ^-i-trJC -TO. 5 k b ©DNAKrJtCD* 

7&<8ai5 (I ^ nr V ^ S CD *<Si6 t> tl/c C ^ 75^ O /Co 

(3) DNAtkmmmayim 

eS»©ADNA«'ffSi:L/iDNABfH-©«HIiSC&{w-ol>T. ^Itee>J4© (2 
) (Ciai&CDRfKl^tLA-PCRjfeCDlfciK^tT/io/Co /j:fc> LA-PCRSn& 
^ii_hB©TaKaRa LA PGR ^-y h Ver. 2 ^ffll^^nSS t/c 

o 

1 OmMh (pH9. 2). 7 5mM Igfb^'J'i^A, 6mM ^it 

vr^-V'^A^ -etl-^fno. 4mM©dATP> dCTPs d GT Pfe J:0^d T 
TP. 0. 0 1% BSA. 1. 25U©Pfu DN A'}? 'J ^ ^ -4f I 

1. 25U©Pfu DNA^K'J tf I K 0. 05fg©ADNA, 5p 

mo 1 ro©5S.:r^>rv-. /i«5>Of(i5 Ong©:7=i-xBSig'&W^«|-F (ig 
I^^Stt 2 5 At 1) o 

±^KJ;&^Sl^«l©ilMDNA». y^-i"7-»©LA-pcRSj;e^i^^ 

c:©MSEB^fit(rot>T9 0|i>— 6 8'C, Olf^^S: I i7 )l thfcb O-*)- 

-< i'^^©SE&^^f/i:o/cm. Rc&^SB M 1^0. o o o o 5 %x.i-z^^A':fu^ 
. mmmA(0 (2) iai!t©KCB^'C©*0. 5 kb©DNA»rH-®liiI@*<e«>^> 
IkiZ^ 3^^>f v-5it^3^7>rv- A 1 4b'i:CJ^A 8 {CgSIEU Ji£l^«(C2a© 
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tvtz5o^>(!7 jKDKm^mi^fz^. Kmm 5/zi«-o. 00005 %:r.^ 

/Co -€:©iSII> mmmACT) (2) 1 0 kb©DNAEBrH-©li«i 

o 

I2«lt&*«'7. 3 k g©igfk:^^l/'>'!yA • 2 TKftl'BB*-^ tr 9 0 0 U y h-^KOTKit 
7K{wSi®U «l^bns:75<t)4 0^>*>»tT9 o'c*-e#i&U 9 0°C-9 S'Cfr'g^ 
^LT 1 i^^}ftm^^f/j:o/io -e©^. 2 0'C^-C?#^U St^^lhfeT, —HA 

^m^mi-otzo ±mm\iim^M'C?^mmizxf[>. mm^m^mm^ms o o u 
o ^mmit. ^m^^&z73C!>vFm (fe i o-fc-fus 0332. 
tz^. 5 hJiom^m^mzo 

±mm^m 7 0 0ml iz^mmmi)^ 0 . 2 Mi^ft* a. 20 mMPlJf- 
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®^-^^U':;Asp|5<ky■?.y7T- (ph 6. o) (rraiflfb/co swrnas^©^ 

m^±^W-M<t^< yyr-l 0 U y h )U'C^m<tVfz 35 0 0mlCDDEAE- 
H?7r D-XFF:^7A : 9. 7 cm) iZtf^if. 5 ^) y h 

flis^ !7ur^Y^^y ^-omM\t. 3 5 0 Om l/mfStC^^bfco tTv 

n 0^0. 5M J&fk-^h U»;?A©U-Tr^i?JC> h 
: 4 . 5 U h 

2) 0. 5~1. OM IMfk:^- h 'J '!7A(Z)U-Tr7 5^X> h 

(^ffi^St* : 4 . 5 U h -'I') 
3D 1. 0^-2. OM SYb-fhO't'-t.^'J-Tr^i^a^Vh 
(^ffijftS : 4 . 5 U «y h ;U) 
^ai^3[li. 1 :7-7 2 5 0ml -Tomto/co ^T^^^^ ^a 

i/aVNo. 4 0 — 5 3<D®43'^#/Co ^-^i'i/a VNo. 40 — 530®^^ 

^— FiS^J^O 1. 6 9 6 gCD7=i-XBSife-^W^»— F^-^/co 
HJfi^il 7 fi7K» aj {I J: -5 7 3 - xaift'&W^tl-U ©PS 

o 

2 9 
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fl^ti, 3000~3300rpm (2560G) T'*^ 8 ^fSii]>\^X^fl o fco ^f 
^n/c@?0f^l8l±?S^ltli> :9'®^^»3^CDUFI^ (FEIO— FC-FUSO 
3 8 2, 3^-<-l?Mb^XStfcS!!) (CT5+nU h;U^-CSISb/i^. $b>tCU 

•y:7T-(pH6. 0) 21. 2U'yh -'l/tC^j^ LfCo 
Sefk^<y r^T-tf^lS^kb/il^S 5 U »y h/K0DEAE--lr7Ta-:^FF:^-7 
A : 3 5 cm) (C7&>tj-, 7 0 'J Y }\^<r>^mit^'^ 'J r -xnt^L 

fl^. :7rj-7hif^y^ 3 5 «J 1 I^Klc^^b/co 

n 0 — 0. 5M i^Yb^h h U 't7ACDU-Tr5':^Ji> h 

(^ai^8[*: 1 2 0 U h Jl) 
2] 0. S'-l. CM ifi-ftf-h U't?A©»J-Tr5i?i> h 

(Sf ajffi* : 1 2 0 U «y h ^1/) 
3) 1. 0 — 1. 5M m{t^h^)'^l^<0^):=-TCryi^^> h 

3 0 
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(smffi* : 1 2 0 y y h^u) 

^ffiffili. 1 7 -5 3 y^fz 0 1 0 >J «y h Jl-r^mibtzo ^yy^ i/ayiz 

6CD®^*f#/co :7-7^'>3>No. 4~ 1 ecDB^^^^^-xBttH-^W^^- 
ICT^ti^. :»'^a 12000 — 14000* y h CD-b;Ua -Xf- :x --/^ffl 
TStfr^tf^io/Co 5 OmM^Ji^SftS-J- h »;»;'A2*fD«8*^^K(::T3 

mm L/wo 25?:{c^®7kcT 3-4 wmi^ t tr^sTk^^ti^i-r «asfiF^ 2 mnti o 

eSiSj^W^*!— U®^<J;*) 3 7. 6 g©:7=>-xB6il#W^«l— U«:lf/co 
Ilite«ll8 iSem^l|CJ:-5P f u DNAsH'J ;'-7-Hf I I ODNA-&«Rt&® 
^ilTCDll^fi«!I^C*J^^TPCR(i. 3^:<7 5PCR-9— v;HJ->r ^5-^<-V-^>'l' 

- , T^l/^>iif-^ h U (10 0—15 O-trV^jKTX. ^ 

3feMlil4tSS) «rMmU ztii^f}^? f u DNA^';/^-- tfl I cDfg^c^x. 

C|fA2. DNA^U tftUTP f u DN A^KU ^— If I I ^-^trSIE 
^Cd^M^ : 

3 1 
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1 OmM h U>^-Jail. pH9. 2s 7 5inM m<t:fJ ^) ^ l^. 6 mM i^fbv 
:r:^iy^l.^ -en-eno. 4mM©dATP. dCTP> d GTP*J<J:C/dTT 
P. 0. 0 1% BSA> 1. 25U®Pfu DNAjJ^U y •5— tf I K 10 
0 p gCDADNA. ^i^O'CB pmo 1 ^ocdtT^I'v- A 1 fci:CI^A 2 («*^ 

^gii2 5Mi)o $ t)(c|^riaR^e^0[^tc, -eti^'tii ongo^'a-^^figH'^ 

51f-r i^^UORte^mio/c^, KIEjKS //l^O. 00005 Ho^^^OJ^Zf 
i^m^^ 2 tc^-To 

^2 











1 0 n g 






1 0 n g 


+ 




1 PL g 


+ 









a2(C:^^nSi:o(caf(Diftte'B&K*S§ftlL/-i^'^T'^^.«$nS 0. 5 kb 

/<i:^^l^^0SE5^S(Col^T±ia©REE;^«=-CPCR*ll^teL/c^:Ca. 0. 5 k 
b cDJ©i|@Wrn-|*?eST$/i:*^o /to 

^ h ij »;;A0P f u DNAjKU y ^— tf I I CDDNA-^fiKStE^CDi^S 

3 2 
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A (i/rvtts) omw^iz-oi^xiikn^n-^i^f^o us® adnas«-5 o o p 

©PCRSC£:^8t^ISiSL/^o fi^RlS^SC 5 n g©7 3-xfiSlfe^W^«l- F. 
-en-ens ng. lOng. 2 0 n g^JckO^S 0 n gCD:7=i-XBiEaft^^r^«g- 
U. -en-en 2 song. 500ng> 750 g*Jj:af 1 0 0 0 ngOsKU r-'b 

RC&ti. 9 8"C. 5g>~6 6'C. 1 5 fi?* I1t--r ^ ^'l' t U/c 3 0 ■^-'f >'l/-eff 
nso/io RE&*^T^. #^>n/c#SE5^a[5 1*0. 0 0 0 0 5 Jt^oif^i^-i^ A:/ 

£3 



1 0 + 

20 + 

3 0 ± 

^^^) l>Wt-t'h^)^l< 2 5 0 + 

5 0 0 + 

7 5 0 + + 

1 0 0 0 + 



+ : iiilg*^l.^n* 

± : t)r*N/<s:Jiil@7i^l.^ns 

- :Jii|@{imbnnci^ 



kb©J©iI@»rJt*^»iS$nfco — cnecD®Kti'aiK*i^JntTV^/j:i,^t>cD"C 

3 3 
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±iBllilllM6'C?#^nyc7=»-Xfigil^W^«l-F. l^fzitTA^ymi- h U 

UStbTADNA. :r9'rv-^tt"r:r-7-r*e- A 1 *;i:tJf A 3> dna 

:i^'J y7--tfi:UT3^3!77Ta q DNA^HU >f ^--tf^^trSCE^^^IHSSfU 
P C R o /Co SlBjKfflfiJc^isiTJr^-ro 

^tf'yTati DNA U y 7 --tfffli^®^^. -en-en 0. 2mM©dATPs 
dCTP. ciGTP*>J;0*dTTP. >^j:^0'tci. 2 5 U©:J^:^-7T a q DN 
AjKU y loop g© ADNA^ tl^ZflZ 1 0 pmo 1 ^ooy^-Cv 

- A 1 *? A 3 (e*^?&SJi 5 0 /i 1 ) o $ ^icfliriaRc5^a[»t»tr. -en-en o 

SCEtiSS'C. 10S>— 6 8"C. 1 1 '^-'T ^ -'U t bfc 3 0 if'T ^ -'U'C^T^'i 
-^tzo SEBI^T^. f#•^n/c#KtE^S5 At 1 €-0. 0 0 0 0 5 Jiixf-i?'^ A:/n 



3 4 
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^4 







0. 1 n g 






0. 2 5 n g 


+ + 




1 U 8 


+ 







mmmi O LA-PCRfflDNAsKU y^-- tftC^^t-rSlfttt'aiMOi^S 

^^(Dmm^^mLtzo mmtbxxDNA. f^y^c^-ntx^xzfv^c^-x 

1 feJiO^A 8*-ttrStE^0[«-PiSU PCR^^fAi:o/co ::cDPCRC{i^*5 
EX-Taq DNAsHUy^-Hf (^Sittt®) ^^mL/^o HE5ffi®aB5c^ 

Aj:*>\ £^TOll^l6«»l^w*^^^TPCR^i. :^:«7^PCRt^-v;^1^-r 

:5':^5EX-Taq DN A^K U ^ ^--^mi^SS^I^. -etl^'tl 0 . 2mMCDdA 
TP. dCTP, dGTP*>'cl:0*dTTP. lOpgcDADNA. 1. 2 5 UCD 
^'^-^EX-Taq DNAjKU tf/jl^Ch'tr 1 0 pmo 1 "7 

3 5 
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-A 1 *J A 8 ^^t^m.mm 5 0 1 ) o $ €>{CBtfKLSM4'{C 

h U'i;A«-i3§linb/s:o 

SC&{i> 9 8*C. 5#~68r> 3 1 iJ-'T ^ t t/c 2 7 ■*J->r ^ ^'I'T'tf ^j: 
o/co SJS*I7^. m^tltc^KtcS^mS u 1*0. 0 0 0 0 5 9<>J:5^>?'!7Aya 

5 tr^fo 

1 0 0 p gOADNA^HMDNAtU. gfttiB^Wi: LTD. 2 5 At 
gOT^U^V^"*- h U ^l^t.tz\t 1 n g©7 3-;^figil^-i-#^ti-F*^lnib/c 

KEE{i> 9 8"C. 5li>~6 8'C> Z^irl i7 Jltl^tc2 9-^^ ^ Jl-V^-^l 
ofco SC&I^Tm. l#'in/c^KtElde5 At 1*0. 0 0 0 0 5 %a:f^i?'!7Ayn 

^5 



lOpg 7 Ing + + 

T)l^>Wli-h^)^I- 0. 5j[zg + + 

ii^fin — - 

loopg y^-:^mm^^^m-F ing ++ 

TJl^yWti-h^J'^l^ 0. 2 5jtzg + + 



+ + 
+ 



^5 {r^^n^Sck^tw. v^-rncDilMDNAitc:fe^,^T^>, m^mm=^f^tiaL 

3 6 



wo 99/54455 



PCT/JP99/«2121 



(2) 3* -^5' J^^V?^L/T--tffim^Wr'5DNAjH'J >f 7— tftmSt* 
^^Lt£\,^DNA^^^) ^^—ifom^t>-^i^'ht£^KOD dash DNAjKU-/^ 

Zfy-f'^-MtLXZf'y^'r- X 1 ^.fcC^A 9 ^^tfSCE?S[«-IBS U PCR^ 

KOD dash DN A^KU ^ ^— tf^ftlTffliffiariBe. -tn-etlO. 2mM<0dAT 
P. dCTP. d GTPfcJ:a^dTTP, lOpgCDADNA. 2. 5UCDK0 
D dash DNA'JCU -^^^-Hfnc^O^lI 1 0 pmo 1 ^oCDT'^'Tv- A 1 

fcj:c/A 9 ^-g-trscE^K (a*^^S{4 5 0 /z 1 ) o $ e)tciifSSKe«['i'i;:> *n 

^ni ngCD3?=3-Xi«ge^W^|g-F*/c{*0. 5 //gOT^W^^^Sit- h y »t7 

SE&Ji, 9 5#-6 8"C, 3 1 ■tJ->r ;U t L/c 2 5 1f>f ^ ^UT^f 

o/Co SE&*3^T^s #e>n/c=S-Rtei0E5 l«-0. 0 0 0 0 5 96x^>?'!7A:/n 

6 iw^fo 
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^6 











1 n g 


+ 




0 . 5 fig 


+ + 




± 



m&mi 1 3' —5' X4^7 5ti'l/T— tf®14<&Wt-^2a®DNAjH'J ^5 

-Hf^^fflUy-cPCR 

fu DNA^HU ^f^—tf 1 I tKOD DNA^K U y •7— tf (mi^««rtt||l) . 
VENT DNAjH'J y 7— If (-OL — r:/r^> K^'i'r:^5:i?*fci!l) . DEE 
P VENT DNA'-K'J >f 5— tf (^^-'Or^ > HV<>l':t74-'ti:S) 

-rn*^^l^|^{c^m u/c p c r tcoi >T«^i*^tT^i: o 

HSirUrADNA. ^/'-^-T v-^tt bTr^-T v- A 1 fcJ:CJf A 8 «-^trK 
iCigt^illSiU PCR«-^f^J:-9/co ccDPCRCtiP f u DNAjKU^7-4f 
I I tKOD DNA^'J ^ 5-^fCDiffl-^t)-li:x P f u DN A^K 'J ^ 7 — tf I 
INVENT DNAjJ^U 7— tfCDM'&tp-lir^/ciiP f u DNA^'J^^- 
-IflltDEEP VENT DNAjJ^U tf©iffl-^t)-li'^'€:n^n^fflU 

3 8 
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1 OmMh «J;^-iSBfc (pH9. 2) > 7 5mM mit:f3*)'^^. 6mM 

-en-eno. 4mM©dATP. dCTP. dGTPfc«ka^dT 
TP> 0. 0 1% BSA. 5 0 0 p g© ADNAni:<^)0'(w5 pmo 1 -To©:/ 
5>rv- A 1 *JJ:?>*A 8o lui2SCE^£(wO. 3 7 5 U®Pfu DNA^HU^^ 
--tfl Ifc<kaf3. 75mU©KOD D N A jJ? 'J ^ -5 — If . 6. 25mU©V 
ENT DNAsJ^U y 7— IfS/iliDEEP VENT DN A:*? U ^ ^-if^ 

^/c^MirUT. P f u DNA^U tf I K KOD DNA^KU^^ 

-■If. VENT DNAjJ^U ^--tf^/ctiDEEP VENT DNAsK'jy 
•7— tf©*^j^lrab/cRCt:«tt>i(Mit/co c:n^©RC5i8[i::oi>T 9 8 'C. 5# 

— es-c. s I -^^^ fit L tc z 0 c^jio^m^n^i-yt^^^^ ^mm^ 

Ul^O. 0000 59^Ji^':^»t;Aya'e>r K^-^tn %Tifa-x¥JHZXm. 

^7 

(^')/7- W^'J;t7-trB) k/mi-^ B) 

Pfu DNA «U/7-* II/ - 0.375 U/ - ± 

/KOD DNA m7-^ - /3, 75 mU 

/VENT DNA ^>J/7-ir - /6.25 mU 

/DEEP VENT DNA t:')/?-^ - /6,25 mU 

Pfu DNA mi-^ II/KOD DNA mi-^ 0.375 U/3.75 mU + 

Pfu DNA P}i7-^ Il/VENT DNA 0.375 U/6.25 mU + 

Pfu DNA ^'J;'7-^ II/DEEP VENT DNA mi7-^ 0.375 U/6.25 mU + 



+ + 
+ 



^7{C^t-i:^{C. KOD DNA^^^) /y-if. VENT DNA-I^'J^^ 
--IfSfctiDEEP VENT DNA>K'J ^ ^— lf©*"e« 1 0 k b©iiiIgWr 

3 9 
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}ff}misbi^tltlt^'^fct<. Pf u DNA'-KU y -^--if I I ©^T'll. r<*Dr 
1 0 k bCDiii|@BrM-*<SJ6t»n/io $ ^>tco. 3 7 5 UCDPfu DNAjK 
yy^-4flli:3. 75mU(OKOD tf, 6. 25mUCD 

VENT DNA^i^U J''^— tf*ys{±DEEP VENT DN A^KU ^-Hf 
^-jffl-^^D-a-fi^CiJt^Tii. Pfu DNA^U /^-Hf I I CD*CDit-^i:lt®f 

1 2 

IIJai«»J 1 -e»^n/-cP f u DNA^KU ;^5-4f I I i:aMDNA4<U y 5- 

»Mt LT ADNA> r^'fv-^rtUTT/^-rv- a 1 4oi:a'A 3 ^-^trS 

PCRSE&^<»y :7r- ( 1 OmM hUX-igBfc. pH9. 2. 7 5 mM iSYb 
:^'Jt^A, 6mM iMYkv^^i/'t;^, -en-etlO. 4mMCDdATP. dCT 
P. dGTP*?J:a'dTTP. 0. 0 1% BSA. 0. 0 0 4 % TJl^ym 
-^^UOA) , 1 0 p gcOADNAnc^C^CS pmo 1 -roCDrT^^r v- A 1*J 
•kO^A 3o HulESC&ffifr 1 . 2 5U©Pfu DN A^H U ^ ^ -if I I *J 1 

^»J± 2 5 X£ 1 t U/co 

SI5^SCo^^T 9 8 "C. 5e>~6 6'Cs \ ^IS^^ ^ A^hX^fzZ 9 )l 

OKm^ntl-^fz^. mx^M^ (I 1^0. 0 0 0 0 5 %:L^9^l^zru'r?>( 
1 9(JT35fn-xy;KlTSm«|c»iUT. itHSDN ABfM-«-«iSbyco 

4 0 



wo 99/54455 



PCT/JP99/02121 









StS^^ y "7 T — 




++ 

































ipi^wiPi-bL'cv>^c t*^5s^^n/co inm<D^^m. (i o o~i o 
mmm is + h omn 

Hiffi^ 1 -ei#^>n/cP f u DNA^HU y 7— tf I I tP f u DNA^'Uy 

4-'y h^fiJc^jetTc^fo 

1 0 xpCRKC£:^<«y 7t- 5 0 // 1 

lOOmM h UX-t&ift (pH9. 2) 

7 5 0mM 

0. 1% BSA 

0. 0 4 96 T;l'^>ift'^ h U'!7A ( 1 0 0-- 1 5 0-l?>f-5j^TX) 

2 5mM igfkvr^i/'t'A^^II 1 2 0 /z 1 

2. 5mM dNTP^y^X(#2. 5mM©dATP. dCTP> dGTP 

4 1 
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DNA^^^) /^--ifmmm^fBL C2. 5U Pfu DNA^KU /^-Hf I I*J 
J:ZJ^2. 28U Pfu DNAjJ^U J<^-Hf I/l // 1) I 0 ti I 

^9 



1 0 xPCRSC£:^<«>^7t- 2. 5 itt 1 

dNTP^y^X 4jul 

DNAjHU tfg^mS'&fflt 0. 5/£l 

ADNA 1 0 p g 

A 1 T/^'T V- 5 pmol 

A 3 Zfy^-?— 5 pmol 

Si^^a 2 5 1 



mmmexm<hntzy^-xmm'^m^m-F'^^mLx^ pfu dna^k 

4 2 
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LT:/5>r-7- A 1 *Jj:Cf A 2, DNAsi^'J ^ -5— tftLTP f u DNA^KU 

1 OmMh 'J:5^-JfiSI. PH9. 2, 7 5 mM m<tti^)^l^^ 6mM JM^fcv 
r:^>>'!7A, -etl-eno. 4mMcodATP. dCTP. d CTPfe^kO^ d TT 
P. 0. 0196 BSA. 1. 25U®Pfu DNA>K'J ^^--tf I K 5 0 

0 p gOADNA. tiioaiZ'^ti'^ns pmo 1 ro©:r^>rv- A 1 fcJ:af A 

2 (iii^^»i±2 5/i 1) o $t»CB«^EJS^K»4'{w, -en-t'tll Ong(D7=»- 

cn«^©5l&^SCo(,>-C 9 5S>~66'C. 1 5 1 tJ-'T -'U t L/c 3 

0-9->r ^>'^coRce^^fn£o/^:^. StB^8[5 jt/ 1^0. 0 0 0 0 5 %3-=f-'J^ i^':f 
av>r K«-'^tr 1 9<>T#n-xy;HC"rm^^©U ^H^tlS O. 5 kbCDJt 

-BIO (^SifettS) JCT»l«fb. lii|(i»fH-©ffi^Et»^^ffi<kb/co 

^WJ15 ^i±i^K{rJ:SDNA-^B!c5l&0(Eii 
ifei±^M'efe^4^UT:J7 U^U^^^fflUT. Pfu DN A^K U y v--lf I I 

A 1 *Jj:C;fA 3. DNAsHU IftbTP f u DN AsHU j« 5— if I I * 

4 3 
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1 OmMh >JX-^», pH9. 2. 75mM i^fk*U'!;A, 6mM 

-en-eno. 4mM©dATP, dCTP> d GT P*J«kCFd TT 
P. 0. 0 1% BSA. 1. 25U©Pfu DNA^J^'J y I K 50 

0 p gOADNA. tiiomZ'^n^iXh pmo 1 -Tooy^'f v- A 1 fcckO^ A 
3 (Si^^S{±2 5)^ 1) o $e»tll(riaRteiK»t'Cs ^J^^^**^. *^5=F> 2 

:^5=f. 2 5:^> 1 0 o:^©5KUT^^u;u» (i>irnt>^3tM3itf:$si) ^-en-e 

*X 1 0 0 n g^tra Ltco 

0 ^ JV<DKm^n^&':>fz^^ RiEiKB jtt 1 *0. 0 0 0 0 5 
^m^^ 1 0 (C^f o 

^1 0 

4^»JT^'J4/i^^-^^ 5.000 ++ 

25. 000 + + 

250. 000 + + 

1.000.000 + + 

++ : m^mmi><^^ti^ 

4 4 
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tctz.^^ 1 k b (JimmmmiMmrt^%Ui)^'^tzo 
8, DNA4?U y 5— tftUTKOD DN A^ U ^ 5 

KOD DNAjKU y ^— tf^^y :7t- I (m^i*tfcS) . -tn^no. 2mM 
OdATP. dCTP> dGTP*>J:Cl^dTTP^ 0. 6 2 5 U<DKOD DN 
A'-H'J y 5-4f> 1 0 0 p gCDADNA. tl^Zf^Z^ pmo l^o©:/^-fv- 

Ai*><);c>*A8 («*^^a{i 2 5 /z 1 ) o ^ ^citf^Rc&a^if {c, -en-e*ni /z 
g*/c{4 2. 5 /^g®T;^4^>i^^-^^'J»!;A. o. lusttzito. B/zg^t 

-9--r 5^^u©Kis^tT>a:r,/cSfcs »t>n/cScEfl[5 //i«-o. 00005 %x^i? 
o -^(om^^m 1 1 {:i:^-ro 



wo 99/54455 



PCT/JP99/D2121 



1 1 



WitBi& ( jU g ) 



1 

2. 5 
0. 1 
0. 5 
0. 1 
0.2 5 



+ + 
+ + 
+ 

+ 
+ 
+ 



+ + 
+ 



:5.400 ^^m5.000(O2mm. i^-Cf-^^-TT^X^it®) Cot^Tfelifia (1 
y^-f v-Sti:bT:/^>l'v- A 1 *>J:Ch*A 8. DNA^KU ^ 5— If t UTKO 
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KOD DNA^'J ^5— tf/^'^^^T- I I C^mi^ttm') . ^en^no. 2m 
MCDdATP. dCTP. d GT P*J JiO^ d TT P. 1. 2 5UCDKOD DN 
AjKU tf. loop gCDADNA. fl^ZJ^iZ 1 0 pmo 1 •f'Z>(D'T'7^'=? 

- X 1 ioiiD'A 8 (Sil^^mti 5 0 1 ) o $^{Cl!rKRt£:?S»f{c. ^n'etL2 
. 5Atg*:fe{i5//g©T;l/^>fi6'^h'J'5A. 0. 2 5 /z g S/:il± 0 . 5 /z g 
©a::^^4^--^:/. 125ng. 2 5 0 n g t/iti 3 7 5 n gO-r-'l/V^' 

h 'J -t^A^ 5 0 0 n g<D-^^<y >mWti- h U "t?/.^ l 0 n gCD^U ;H86iSf 
*»J'>A, 2. 5 n g*yi{i5 n g0;K•Jx^^>:^;^'■i-v>ife-^^ y^i^A 
^^4:5.400), *5J:0'5 n gCD^*»J;^^U>xyU!^>ie-t- h U "i/A (^^^^ 
1: : 35. 000) Ltzo 

cn'^OSE&^StwOl^rg 8"C. 5#^6 8"C. 3^* l iJ->r ^;l/i:b/c3 O 
^ )l(DK]B^nti^tz^4t^ #^>ny-cKC&^$5 /zl^O. 00005 %xf-i^ 
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mi 2 











2, 5 jct g 


++ 




5 itg 


++ 




0 . 2 5 /z g 


++ 




0. 5 tig 


++ 




1 2 5 n g 


+ 




2 5 0 n g 


+ 




3 7 5 n g 


+ 




5 0 0 n g 


+ 




1 0 n g 


+ 








C^^'i^M^-:^ • 5 400) 


2 5 n K 






5 n g 


+ 


(^i^^-^^g : 35. 000) 


5 n g 


+ 








+ + 







^1 2izm^ixixoiziz(DWtnmm^WimLfzm^v^fm^ti^i okb 
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)3lCl8) (T;1'KU ^y^4t«!) . hUX (i^U^i^T^ » D>>.!;A(III)3 
i^YtigS • STi^m^ (RhCC^HsNOalCla • 3H2O) (T;1/ KU -^/^^tfcS) ^^ffl bT 

^ - if Ji. 3^357 5 Taq DNAjKU ^-7— tf (filT> Ta q DNA^U^ 
5--tfi:l«F-r> ^SittfcS) > Py robe St DN A^H U ^ 7— tf C^ffiit 
ttSS) fci;0*ExTaq DNA4<'jy5— tf (^rSittt^) ^ffl<.^/co 

ilMtbT:^l©ffiJM 1 0 gy^ADNA. y^^-Y-r-^t UTy^'T v-E 
c o 1 *>i:0*E c o 2, DNA^KU y ^-Hf^-i-trRC&iK^-PiSIb^ PCR^tf 

DTaq DNAJt?U y ^— tfSCE^ 

5/£l©10xTaq P CR^^'•y 7t- (SSitttS) . 0. 2mM<DdA 
TP. dCTP. d GTP4o J:0'dTTP. 1. 2 5UCDTaq DNA'-HU^ 

5--tf, 1 0 0 p g©:^IS® JMi 0 ayy ADNA. /i:t>c>'(w 1 0 pmo 1 -r 
o©y5>r-7-E c o 1 *>J;d^E c o 2 (Jg*^^Sti5 0 /z 1 ) o 

2) Pyrobest D N A U ^ "7 — tfRtE^ 

5 At 1 ©1 O^gmffiPy r ob e s t^N'-y^T- (^SitthSi) . 0. 2mM 
CDdATP. dCTPs d GTP*><J;Ch'dTTP. 1. 25U©Pyrobes 
t DNAsJ^U tr\ 1 0 0 p g©:^ca®JMl 0 ADNA. nsr^O' 

m 0 pmo 1 -roOT/^-r-^-E c o l fc^kCJ^E c o 2 («il*^^SIi5 0 ti 1 
) « 

3) ExTaq D N A U 5 — fSCK^ 

5 /z 1 © 1 0^gK3'3t;-7ExTa q DNA^KU ^ 5— lfffi^< ^ :7 r - 
©itttS) > ^n-eno. 2mM©dATPs dCTP. d GTPfc ckO^dTT 
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P. 1 0 0 p gCD:^ll® JM 1 0 ADNA. 1. 2 5 U©:J^:<7^EX-T 
a q DNA^U 'y-'^tii^mz 1 0 pmo 1 ^oCD^T^'Tv-E c o 1 fcJ: 
O^E c o 2 ^ist^WSm. 5 0 /i 1) o 

^ h\zmm.mm.^\-^. -en-e'tiSi^^ss o^tM, loo/iM. 2oo/iM 

. Fas t^— KWnCofco SCB^#ti. Taq DNA^H U 5— lf*»<fcc; 
Py robe St DNA^U ^ ^--tfJColNTIi. 98'C. 50>'-68'C. 2 
%^\^^ )\/h\ytzZ ^"^^ 0 ExTaq DN AJi< «J ^ — tf (CoIn 

r{i> 9 8'C> 5«?— 6 8"C, I »^ I -t)-^ i7 JltLtz3 0-*^^ i7 JWffU^tz 
o KC&iii^7m. #^tl/c#SJ;E:i0!5 /£ l«rO. 0 0 0 0 5 96©a:f--:^»!;A:^a'7 

K^^ti-2%T:</o-xy;i/{cTmmacSiu ^m^o^fuzm^mwMLm 
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1 3 



Taq Pyrobest ExTaq 

[C0(NHa).]Cl3 

5 0 ittM 2.3 2.1 1.9 

1 0 0 tiU 2.9 2.1 1.9 

2 0 0 x/M — 2. 1 - 

[CoCH2NCH2CH2NH2)3]Ch 

5 0 2.6 2.1 2.0 

1 0 0 fiU 3.0 2.2 2.0 

2 0 0 AtM — 2 ~ 

[Rh(H2NCH2CH,NHs)>]Cl, 

5 OxiM 1.4 1.4 1.3 

1 0 0 uU 2.1 1.7 1.5 

2 0 0 /zM 2. 5 2. 0 1. 7 

mmm i i i 



-ecDJ^m. Taq DN A^H U 5— tfCBS UT{*. 5 0 mM^' 1 0 0 At 

Momit^^-^f-r y I >n/<;i/h(in) , 5 o iuMfccfcrj^i o o //M® h ( 

aif-b>i^T^» h(ni)i^Yb«5. 5 0//M. 1 0 0 /zM*> JiO^ 2 0 0 

o 

Pyrobest DNA^K 'J ^ 5— If (CM bTIi, 5 0 /tM. 100 

MM*Jj:CJf2 0 0 uUC^^mit^^lf-r y I >ziy<JlhillO N 5 0 fiM^J^U^l 

0 0 AtM© h »Jy^ (xf-l/>i?T $ » 5 0 //Ms 10 
0 /zM*>J;0'2 0 0 XiM® h (i^U>i^T^ » a ACIII) 3 ifeifciK) 
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ExTaq DNA^J? U ^— IfCM UTIi. 5 0 jt£ M*J 1 0 0 
jiM<D^<t^^'^T y I yci/OlhQU) . 5 0 /£M*)J:0^1 O 0 jtzM© h «JX 
(jcf^uvi^T ^ :/) =i/<;i/h(ni)^fl:'B3. 50/zM. l o o aM*> J:0*2 O 

/Co 

mU m^drymWi^rnVXii^ Taq DNA5KUy5--tffe<J;0fPyr ob 
est DNA4^'J y^— tfli. Si^^KAM 0 0 fiU(Dm<t^^'*)-T y I 
^^'>»^h(I^) , ExTaq DNA^H U ^ 7--tf(l. Si^ligt*-^ 5 0 jtzMOi^fL 
^^■^ryi >=J/<;uh(lll)tr/j:SJ:-5ir-en'eni^lIDL/co 

SCEti. :^:«7^PCRif-v;U-9--f ^^^-^^--.y"^;l/^ffifflL> Fast^- 
Yxnfl-^f^o K^^^mt. Taq DNAjK'J p<7--lf*>«J:a^Py r Ob e s 
t DNA^KU y 7— l?CD®-&{i. 9 8*C. S^'-eS'a 6 0#^^V^ti8 0 

Taq DNAjJ^U y 7— b'OJ^-^li^ 9 8'C> BS^—B 8"C. 3 0#feSVMi 
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KC&i^T^. #e>tl/c«-Rt&j!K5 At 1 *0. 0 0 0 0 5 9<{©j:.f-i^'!7A7'a'>r 

§sk^m 1 4 c:q^-ro 

4 







Taq J^O^Py robes t 


98*C.55B>~68'C.60S> 


98'C. 5S>~68'C. 1208> 




30-9->r ^^^'U 






(Hlf^NFH:2953S>) 




ExTaq 


98'C. 5i0>--68'C. 40e> 


5e)~60'C. 60^ 




301f>f i7Jl 


30-9- 'T i7JV 




(Rlf^l^S:2294#) 


(H)T^l^ra:2953#) 



4 (r^LyiJ:9tc, Taq DNA^KU 7 -Hf:fe«tU^P y r ob e s t 
DNA^U y 5— tftC*5l,>Tli. 1 0 0 nM<Dmt^=^-^ryiyz2y<jihii 

w^mrnvtzm-kit. mmmom^izit^. mz/^izmis^^fzo ^fbizE 

xTaq DNA>i<U y 5--tftw4ol^T{±. 5 0 /zMCDi^Yk^^-9-T > i > 
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ffiU m^^ymm::mi^X{i^ Taq DNA^J^U tf*J<J:c;Py r ob 

e s t DNAjK'J ;«7-iflix ®*^a8K7&< 1 0 0 fiMcomit^^'^r > i >3 
ExTaq DNAsH U ^ -7— tf {4. S*^Sffi)!r< 5 0 /zM©ife<b 

NA*{i> lpg> 5pg> lOpg. 1 0 0 p g«>Sl/^t± 1 n 

K"Ctf^<£o/co Sie^^l^Ji. Taq DN A U ;^ 5 --tf *> J: O^P y r o b e s 
t DNA^^*) /y-'^om^lt^ 9 8'C. Sl^'-eS'C^ 2 ^3^* 1 If'f -'Ui: 
t/i3 Oif-f i'^UT. ExTaq DN A^K -5 — tfCD^-^^li. 98'C. 51J> 

StE*^T^. #^n/c#SCc;iffi5 1*0. O O O O 5%©x5^s;»!7A:/av 
hiUD^mM-r^ZtiZ^fr)^ 1 p g©f|MDNAfiT't>iii!s-C#^c:i:7&^$^ 

^-e^/co —yj. mmmom^ii. i pgoHMDNAS-et*. Ji«i-e$nj:*^o 

^DNAsKU y 7— lffflOvi^*->'!;A:7 >J -© 1 OxPCR^^y^r- (V^ 
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Ta q DNAjHU ^ ^— tf (iimS 1 . BmMtCjIltLT 0. 7 
5mM) . Py robe St DNA^-HU ^ ^— tf (iiM 1 mMtr^LT 0 . 
5mM)>ExTaq DNA^KU ^ 5— t' (iiSS2mM(C*fbT 1 . 2 5m 
M) izti^^'jizmmvtco ^ibiZf^-(yt>^mmLXit^ Taq DNA^J? 
U ^7— tf*JJ:CfPy r Ob est DNA^U >f S*^Sffi75r< 1 0 0 

//M©m<k^4^1^T>$ >3/<;uh(IIIX ExTaq DNA^KU / ^— tf«i 

SEKii. :J':«7 5PCR-t»— v;HJ->f i^5-^<-V:^;l/^^fflU Fast^- 
nfftS-^tz^ St&^#(i. Taq DNA'-KU tf*5J:0fPy r ob e s 
t DNA'^°U y 5— tfO^-^Ji. 9 8"C. 5f^'~6 8*C> 2 1 1J->r 5^ ;U t 
t/c3 OU-'T ExTaq DN A^K U ^ ^ — tfO^-^ii. 9 8*C. 51^ 

SE5*^T^. #^nfc=S-SlSj8t5 Xtl^O. 00005 ^cOi^i?'!? A:7*a-e 
mmm2 l i^fk^N^iJ-r^^ >3^<;Uh(III)i^Jin(cJ:^iS::/-5>rv-^KS 
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mU 'fieffl-r-S 2ltlSCD:/-7'fv~CDS*2. 2. 5. 3. 3. 5. 10*-5l> 

ti. Taq DNA^U y 5— if^JcfcO^Py r o b e s t DN A--^ U ;>< v— tf 
ti. 0 0 uMOm<t^^D-T>ly^y<JlhiUD . ExTaq 

) {cnt s J; -5 n-e*nasiin vtco 

F-C^fnco/Co SCE^#ti, Taq DNAjK U 5— lffcJ:C5P y r o b e s 
t DNA^HU 5— tfCDS'&li. 9 8X:^ Bfj^-^eS'C. 2 1 U-'f -'l/ 1 
U/c3 0"t^'I':?;^T. ExTaq DN A'-H U ^ — tf©^'^Ji> 98*C. 

Kmt^r^. nh>tlfc^S.mmB fi l^-O. O O O O 59<©i^i?»t7A3^av 

-eOi^^. Taq DNAjHU y^-- tf©ii^{i. l©'r:f>^«:#«ET. 2p 

mo 1 ©y^-f v-s-et>Ji«-c$sc t*<ms-e^yio — ti^JDO^'&ii 

m^X^^Sitf-^fco Pyrobest DNA^HU > ^— tfO^-^li. 

-i^ymi^^^T. 3. 3 pmo 1 co:/^-i'-v-»T*>ieili-c^^c tA^fil^T 

^fco -:^r. mi^mom^Mm^^x^tsiiif-^fco ^^iz. ExTaq dna^ 

^) jfy—^<om^lt. m^^y^W^tET. 2. 5pmo l©r^5>fv-:g-et> 
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mmU. Taq DNAsKU lf*J<fcC5ExTa q DNA5J?U^5— If 

o BP*>. 0. 6 2 SUODNAsJ^U y 5— tf^<S5fflL//Co ^^tC. Il'r:t>^(*: 
{CKbTli. Taq DN A^H U 5— tf*>«J:CFP y r o b e s t DNA^J^'J 
^5--tf(i. 0 0 AtM©ttft^^-9-T> ^ >a^<;L' hCIII) > Ex 

Taq DNA'-KU y 5— tfli. :g[«5^igffi7&^ 5 0 iaM®ifeYt^4^-9-T > ^ 

;u h (11 1) (rn£ s «k -5 c-ern-enasini u/co 

SC£:«> :J^:«7^PCR-9— v;l/-9->r ^^5-/<-Vf-;l/^^fflU F a s t 

i0?~6 8*C. 2^^\'^^ ^7 )lthfzZ 0-^^ ^ JW^ ExTaq DNA-i^'J 
^f^-HfcO^-^rt. 9 8*C. 5ie>~6 8'Cx 1 1 •t^'r ^'-'I't bfc 3 0 1f>f ^ 

^CDI^m. Taq DNA'-HU pf^— lf*5.i:0^ExTa q DNA^HU^^- 

mOC :^ - y h t U P C R itHSO^^ {C »t -5 HW' V ® 
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y^imisJ^Zfh')^ (x^W>>>T^» ui^r^MUDZ^itMi' SyJc^diKl 
^^mLfzo ilMDNAti. HT2 9 ftlliaJ: f^SifeCtJeoTiiSUyco 
fci^O'itmSClolNTfi. ApoEyyAMi^. 4 4 1 b p t L/co C 

LA-Taq D N A ^ 'J ^ 7 — (^®itttl8> iUTLA-Taq DNA^K 

2 5 1 CD2 xGC^<>y:7T- I (^SitttlS) . 0. 4mMCDdATP. d 
CTP. dGTP*><J:0'dTTP, 2. 5U©LA-Taq DNA^i^U^-^- 
■lr\ 10 0 ngcDHT2 9 JteHay y ADN A/i t>0^{r 2 0 pmo 
v-ApoE— l*)i:0*ApoE-2 (Si^^SJiB 0 1 ) o fj^KES^Str. 
±Bm^^y^W^. «*^SK5 0> 1 0 0. 2 0 0. 5 0 0 /tM(r/j:^J;-5{w 

SEE(±> :5^:^^PCR-9— V■^;^*fi&ffl F a s t 
FTtrnSo/Co Km^W\t. 9 8*C. 5 8>~6 4 "C. 1 0#~7 2''C> 4 OfJ'^^ 

^^^imb/cig'^^ 1 0 0 fiM. 2 0 0 )C£M. 5 0 0 MM^j^jhl-T ^^j^T^^^^Al 
i-StrtjgoTDNA^^SEET&^iSii^nTV^^C t*<fllS-C^/io b*^U l^-T 
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A^>^l^{iADNA«•§EfflLA:o r^-fv-li, Taq DN A^H U ^ 7--t?*J 
J;OfPy r o b e s t DNA^KU ^ 5— fCDi^-^ti, E c o 1 *>J:CFE c o 5 
©iffl'^t>-<t. LA— Taq DNA'-HU y ^— tfCD^'&ti. A L 3 6 fcJ;^* A R 
4 8 5 ©iffl'&^^ii-T^m Iz/co DNA^i^'J y 5— IfJi. Taq DNA^J^U^^ 
-•tf. Py r o b e s t DNA^KU ^-Hf*?J;CJ^L A— T a q DNA^KU 
y 7 — t?*«effi b/io Taq DNAjKU ^^-Hf*>i:0'Py r 

obes t DNA^KU ^ ^--tfcDJg-^li. Jiifi:/7 v-3it*J J;D'ilMDN A 

t hx-xmmfj A 1 0 n g^^ffl b/cisii'Mi. mmm 1 7 ti^^c uaio ±e 

SCCiKtc. Taq DNAjHU tfcDS'&ll. ffcl^SS 1 0 j[/M*><J:Of 2 0 
/zM^/<£-5.i;-5li^4^iJ-T> * Kill) SifiYfc'a^^ Py r ob e s t 

DNA5^•'J y ^--trcD^-^t*. S*^^K5 0 /zM*J 1 0 0 //Mt^<£^i;-5 

— LA-Taq DNA;f:u y ■^--tf^^fflb/iiig'^CDSCE^^iaBK^TE 

5 jtt 1 © 1 0 xLA-PCR^^y :7r- I I (Mg«* plus) (^?@j§tfc 
18) ^ 0. 4mMcOdATP> dCTP, dGTP*>J:t;dTTP. *JJ:CK2. 
5U®LA-Taq DN A^K 'J ^ 5 — t?. IngOADNAs 20pmol-r 
ooy^-fv-ALS 6*»<kafAR 4 8 5 (^*^^S»i5 0 1 ) o lii^HlS^S 
^^'^yyiy'3^<)\,V(\\\')zmm^. mnmSL^ o uU\ztiz^r>{z 
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Y-cn^l-ofzo Km^mt. Taq DNAjHU y 7— t?*?J:a^Py r Ob e s 

tLtzZ 0^>( i7J\^-Vnf£':>tCo LA-Taq DNA^H U / ^— tfcO^-^Ji. 
9 4'C> 9 8'C> 10#--6 8"C. 1 5^3-* 1 U/i3 

KC&*^7^. #^n/c#SM5 1 ^ 0. 0 0 0 0 5 %©Ji^i?»!7A'rnv 

/Co e^CtwPy r o b e s t DN A^U ^ 5— tf^-^M ^^^noM 
©^4-t^T > ^ > 3 -'nOI/ h (1 1 1) 3 iefl:«B*^lni L/i^'&tcM >T t> a 6<J© D N 

-C*)o/Co LA-Taq DN A^ U ^ 5 — tf«-^ffl L/i^-^. 

T>$ >3/<;l/h(ni)3i^fk«i*i^lraU/c^'^C*sl>T. ifi«J©DNA»fH-75r< 

DNA^KU / ^--tftCji-SDNA-^fiSSCE^^iSit-rSDNA-^ 

€-^b. -eODNA'&^REE^-CEiif So */i> ^3i|HJ{ii^5a^TODN A-^fiR 
* "Ttl ir-r -5 D N A'^fi!cSC&mffl^'ei*«l«^-r So *:5l|BgcDD N A-^^SCEffiii 
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3 . mi^M^^^mf)^mn^m-v$>m^m. 2 mm.<D d n A^fixst&isiiiiijo 

4. mfm^'f-^mfj^. y^-:^mm^^0m. y'^:^h3>mwi. ii=y^- 

^<'7ymm. \irj\^aym. rji^ym. ^c^^y. ^) r Ji ^ i >m. '^•UT 

A'&^SfSiEaiMo 



7. ig^^M^(*«4'(Dff'i>J^^75^7C^^»imcDVim3lcD®^7c^-C$)5lt^^ 
6 D N A^fiRSC&{£ji»Io 
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9. S^^M$§{4^;^[Co(NH3)<]Cla . [Co(H2NCH3CHaNH2).]Cls:k'<):C5 [RhCH^N 

cH2CH2NH2)3]ci3 f}^^ti^mxomn^tifzim&.±'vh^m^ms^m.<DDN 
■r^DNA^m,y3mo 

12. 3* —5' i+V5fi^PT-4fS14«-W^^DNAsK'J J't^-Hft 3' 

13. 3* -*5' x4^V?i^UT— tfStt^WrS 2aiil±CDDNAjH«J 

1 4. aSODNA^U ^5-Hfi:> ^a^'H-'H MODNA^KU ^ ^-Hf t 

=^i^m-t?>m^mi 3ia«cDDNA-^fi!c:^j£o 

15. jJ^U^^— fe' 5^x-:/ 'JT^i/g > (PGR) j*irJ:OtT/j:-5lt5^ 
3S1 0-1 4l>"rn*>Ei&cDDNA'&fiR:«rj*o 
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I 6. lt^^l'-'9^^•rn7!?^iail©DNA■^fi^RfE:^Sii^ffl^#WtTni:-5DN 

1 8. 2aJBi±©DNA;KU y ^— lf*-tWLT/j:-5^^]Sl TiaifeODNA 

19. 3' -*5' ai+V7i'UT— lfStt«-W-r<5 2 8IJ[£t-L©DNA5KU ^7 
t?«-#WbT/i:SiS^3gl 8^«©DNA^«cSCE:ffliffl^<Klo 

2 0. aMODNA'-KU ^ ^-4f i:. l^a^=K;H McODN A^K U ^ — tf t 
^^WLr/i-Sm^^l 9iB|g©DNA^BgS(CfflifflfiJc«Klo 

2 1. 3' -*5' J^^V ? UT-Hfjg14^Wr'SDNA3K«J y ^--tfi: 3' 
^m. 1 8 EeoDN A-^^StCmffl^iBJo 

2 2. 3' -*5' a^4^V ? :5' UT— tfSI^^Wr^ 2aJ!il_bCDDNA^'J 5 
LT/j: S D N A-^^StEfflffl^fKlo 

2 3. aSODNA'i^U 5--lft> ^^a^r^Jl IMCODNA^^^) / y--^ t 

2 4. DNA-^figSCE^tT/i-^tClliU 3' ^5' x^' V 7 UT— tf^gtt* 
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2 5. aMcDDNA5}?U J/ 5— i^a^sJ^-'H M©DN A U ^ — If t 

2 6. 3J<U^7— Jf f^i-> UTi'i/a > (PCR) ^CJ:<5fir/j:9i»^ 
:^2 4 */c(i2 5EitcDDNA'^fiR:^&o 

2 7. ^ifeWl^DNA'&filcCwiSem^n-S+y h-e*oT. 3' -»-5' 

^ UT— tf?Sm*#t--S 2aJ!£t-b©DNAji?U >'5--tr^^WUT>^j:5^«v ho 

2 8. aMODNA^U i^al^^;H M©DN A^t? U 5--lf t 

«-^^rbT/j:SIt^]®2 7iaiSt©4-'y ho 

2 9. $ ^(CDNA-^fi£(w'ggm^n-2>l^m^#WbTni:'5l»^:©2 7t/H±2 
8EmcD4^-y ho 

3 0. DNA^KU y 5-Hf*<]iiif|gbf4DNA;KU y 5— lf-C*)Sli^^2 7--2 
9l^-rnA^^IScO+♦y ho 

3 1. ^i^wrtDNA-&fiRc<^ffl$ns+«y hTfeoT. m3^^i-9v^-rn 



3 2. $f)irDNA'^B!c{::^ffl$n^^il*^WbTni:«l»^]K3 US®©* 

6 5 
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3 3. 2ae(±ODNA'-KU tf^'&WL-Oi-Sit^JSS 1 ^tcliZ 2^ 

3 4. DNA^HU >><5-Hf*<liitm^DNA5HU / ^-Hf"C*.'5lt3i^3g 3 1 ~3 
3l^-rn*^^«6©+^y ho 
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SEQUENCE LISTING 

<110> Takara Shuzo Co.. Ltd. 

<120> A method for DNA synthesis 

<130> 99-017-PCT 

<I50> JP 10-114005 
<151> 1998-4-23 

<150> JP 10-315243 
<151> 1998-11-6 

<160> 18 

<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

gatgagttcg tgtccgtaca act 23 

<210> 2 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<400> 2 

acaaagccag ccggaatatc tg 22 

<210> 3 
<2ll> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

gatgagttcg tgtccgtaca actggcgtaa tcatg 35 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

ggttatcgaa atcagccaca gcgcc 25 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<400> 5 

gcgtaccttt gtctcacggg caa 23 
<210> 6 
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<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

gatagctgtc gtcataggac tc 

<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

cttaaccagt gcgctgagtg act 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ttgccacttc cgtcaaccag gcttatca 

<210> 9 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

tgtccgtcag cteataacgg tacttcacg 
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23 



28 



29 
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<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

atatctggcg gtgcaatatc ggtactgt 28 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

gacaatctgg aatacgccac ctgacttg 28 

<210> 12 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

gggcggcgac ctcgcgggtt ttcgctattt atgaaa 36 

<210> 13 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
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<400> 13 

taacctgtcg gatcaccgga aaggacccgt aaagtg 

<210> 14 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

ggtggcgatg caaatgcaat cttcgttgcc ccaac 



<210> 15 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

ttatgtatgc cgcgtatcag cttcatgtct ggctc 



<210> 16 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

atcatctaac ctgttctgga aaacgcttgc gcagc 
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<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 17 

aagcgcctgg cagtgtacc 19 



<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

cttcggcgtt cagtgattgt c 21 
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